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Indian Standard 

SPECIFICATION FOR BENTONITE 

(First Revision) 

0. FOREWORD 

0.1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 25 July 1986, after the draft finalized by the 
Inorganic Chemicals ( Miscellaneous ) Sectional Committee had been 
approved by the Chemical Division Council. 

0.2 Bentonite, a characteristic type offline grained clay, is an alteration 
product of volcanic ash containing not less than 85 percent of the clay 
mineral montmorillonite (OH)4SisAl402^H20. It is used as a decolouri- 
zer for oils and other liquids in place of adsorbent charcoal and as 
rubber filler. It is also used in oil-well drilling and petroleum refining, 
and for pelletizing and agglomeration of ores to utilize the ore fines. 

0.3 Bentonite absorbs water readily to form either sols or gels, depending 
upon its concentration; a preparation containing about 7 percent of 
bentonite being just pourable. In pharmaceutical industry, the sols are 
suitable for suspending powders in aqueous preparations, such as 
calamine lotion, and the gels for ointment and cream bases. 

0.4 The gelling property of bentonite is much reduced in the presence of 
acid and is increased by the addition of such alkaline substances as 
magnesium oxide. In aqueous sols and gels, bentonite particles are 
negatively charged and flocculation occurs when electrolytes or positively 
charged suspensions are added. Because of this property, bentonite is 
sometimes used in clarifying turbid liquids. 

0.5 This standard was first published in 1971. In this revision, the 
type 2 of the material used for foundry has been deleted, as a separate 
Indian Standard is under preparation by the Structural and Metals 
Division Council of ISI. The ofF-shore and high grade of this material 
have been aligned with the Oil and Natural Gas Commission ( ONGC ) 
specification on bentonite. 

0.5.1 A new requirement on gel formation index has been prescribed 
for high and off-shore grades, as the technical committee felt that this 
test will be helpful to the geological survey bodies for knowing the 
quality of bentonite. 
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0.6 This standard keeps in view the quality of bentonite available and 
known to be commercially exploited in the country for use in chemical 
industries and oil-well drilling. 

0.7 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS : 2-1960*. The number of significant places retained 
in the rounded off value should be the same as that of the specified value 
in this standard. 



1. SCOPE 

1.1 This standard prescribes the requirements and the methods of 
sampling and test for bentonite for use in chemical industries and oil-well 
drilling. 

2. TYPES 

2.1 There shall be two types of the material as follows: 

a) Type 1 — suitable for chemical industries including decolourizing 

of petroleum and vegetable oils, and rubber industry 
with some additional requirements ( see Table 2 ). 

b) Type 2 — suitable for oil-well drilling. 

3. GRADES 

3.1 Type 2 of the material shall be of the following two grades: 

a) High grade, and 

b) Off-shore grade, 

4. REQUIREMENTS 

4.1 Description — The material shall be in the form of a very fine, 
pale, grey to light grey or cream coloured powder, free from dirt and 
other foreign matter. 

4.2 The material, when tested according to the methods prescribed in 
Appendix A, shall also comply with the requirements specified in 
Table 1. References to the relevant clauses of Appendix A are given in 
col 6 of the table. 

4.3 Decolourizing Power — Type 1 of the material when required 
for decolourizing petroleum and vegetable oils shall have decolourzing 
power of 60 percent; Attn, when tested by the method prescribed in 8 of 
IS : 1035-19721". 



♦Rules for rounding off numerical values ( revised ). 

fMethods of sampling and test for bleaching earths ( second revision }. 
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4.4 Additional Requirement for Rubber Industry — Type 1 of the 
material, when required for rubber industry, shall also meet the 
additional requirements laid down in Table 2 in addition to those pres- 
cribed under col 3 of Table 1 . 

4.5 Yield — - Type 2 of the material shall also have a minimum yield of 
90 barrels which shall be determined by the number of barrels of 
181 -litre capacity, of mud of 15 centipoise viscosity obtained from 
1 000 kg of bentonite dispersed in water and aged for 24 hours. 

5 
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TABLE 2 ADDITIONAL REQUIREMENTS FOR BENTONITE FOR 
RUBBER INDUSTRY 



( Clauses 2A and 4.4 ) 
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5. PACKING AND MARKING 

5.1 Packing — For large scale bulk supplies, the material shall be 
packed in closed wagons. For smaller packing, the material shall be 
packed in jute bags or in any other packing as agreed to between the 
purchaser and the supplier. 

5.2 Marking 

5.2.1 The packages shall be marked legibly and indelibly with the 
following information: 

a) Name, type and grade of the material; 

b) Mass of the material in the package; 

c) Manufacturer's name and/or his recognized trade-mark, if any; 
and 

d) Lot number to enable the batch o( packing to be traced from 
records. 

5.3 BIS Certification Marking 

The product may also be marked with Standard Mark. 

5.3.1 The use of the Standard Mark is governed by the provisions of the 
Bureau of Indian Standards Act, 1986 and the Rules and Regulations made 
thereunder. The details of conditions under which the licence for the use of 
Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 
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6. SAMPLING 



6.1 The method of drawing representative samples of the material from 
a lot, number of tests to be performed and the method of finding the 
criteria for conformity of the material to the requirements of this speci- 
fication shall be as prescribed in Appendix B. 



APPENDIX A 

( Clause 4-2, and Tables 1 and 2 ) 
METHODS OF TEST FOR BENTONITE 
A-l. QUALITY OF REAGENTS 

A-l.l Unless specified otherwise, pure chemicals and distilled water 
( see IS : 1070-1977* ) shall be employed in the tests. 

Note — 'Pure chemicals' shall mean chemicals that do not contain impurities which 
affect the results of analysis. 

A-2. DETERMINATION OF MOISTURE 

A-2. 1 Procedure — Weigh accurately about 10 g of the material in a 
tared porcelain dish, covered with a watch-glass. Spread the material 
uniformly over the boltom of the dish. Keep it in an air oven maintained 
at 105 -^ 2°C for two hours. Cool the dish in a desiccator and weigh. 
Repeat the operation till constant mass is obtained. 

A-2.2 Calculation 

AT • , inft M, - Mo 

Moisture, percent by mass == 100 X — ^-r^ - 

where 

M\ = mass in g of undried sample, and 

M-2 — mass in g of sample dried to constant mass. 

A-3. DETERMINATION OF/7H VALUE 

A-3.1 Procedure — Take 2*0 g of the material, add 100 ml of water 
and mix thoroughly. Determine the pH of the suspension by means of a 
suitable />H meter using glass electrodes. The test shall be carried out at 
27 ± 2°C. 



"♦Specification for water for general laboratory use ( second revision ). 

7 
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A-4. DETERMINATION OF GEL FORMATION INDEX 

A-4.1 Procedure — Mix 6 g of the dried material intimately with 0'3 g 
of light magnesium oxide, add the mixture in small quantities to 200 ml 
of water contained in a 500-ml stoppered measuring cylinder, agitate 
thoroughly for one hour, transfer 100 ml to a 100-ml measuring cylinder 
and allow to stand for 24 hours. The material shall satisfy the require- 
ments of the test if not more than 2 ml of clean liquid spearates at the 
surface. 

A-5. TEST FOR SWELLING POWER 

A-5.1 Procedure — Add 2*0 g of the dried material in 20 approxi- 
mately equal portions at intervals of two minutes, to 100 ml of solution 
of sodium lauryl sulphate ( one percent mjv ) contained in 100-ml 
measuring cylinder. The material shall satisfy the requirements of the 
test, if it swells to an apparent volume of not less than 24 ml in 24 hours. 

A-6. DETERMINATION OF FINENESS 

A-6.1 Dry Fineness — Dry about 200 g of the powdered material as 
prescribed in A-2.1. Take 50 g of the dried sample and sieve it in the 
normal manner, using 150-micron and 75-micron IS Sieve for 
15 minutes. 

A-6.1. 1 Weigh the amount of bentonite retained on the two sieves. 
Subtract these masses from the amount of bentonite taken, and report the 
results as percentage masses of bentonite passing through 150-micron IS 
Sieve and 75-micron IS Sieve, respectively 

A-6.2 Wet Fineness — Weigh accurately about 10 g of the dried 
material and place it in a 500-ml bottle and add gradually 350 ml of 
water. Shake the mixture thoroughly in a suitable shaking machine for 
a period of three hours, giving at least 30 complete inversions to the 
bottle per minute. The mixture thus prepared shall be fluid and free 
from lumps. 

A-6.2.1 Sieve this mixture through 150-micron and 45-micron IS 
Sieve, wash the residue on the sieves, dry and weigh. Subtract the mass 
of residue obtained on 45-micron IS Sieve from the amount of clay taken 
and report the results as percentage mass of bentonite passing through 
45-micron IS Sieve. 

A-7. DETERMINATION OF VISCOSITY 

A-7.1 Apparatus 

A-7. 1.1 Direct Indicating Torsion Viscometer — The instrument is based 
on the principle that the torque exerted by a liquid is directly propor- 
tional to its viscosity. It consists of two cylinders. Mud is contained in 

8 
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the annular space between the two cylinders. The outer cylinder or 
rotor sleeve is connected to a motor and is driven at a constant rotational 
velocity. The rotation of the rotor sleeve in the mud produces a torque 
on the inner cylinder or bob. A torsion spring restrains the movement. 
A dial attached to the bob indicates displacement of the hob. The 
instrument constants have been so adjusted that plastic viscosity and 
yield point are obtained by using readings from rotor sleeve speeds of 
300 and 600 rev/min. The apparent viscosity in centipoise equals the 
600 rev/min reading divided by 2. 

A-7.1.2 Electric Stirrer — A high speed laboratory electric stirrer having 
a minimum speed of 5 000 rev/min with corrugated impeller, 

A-7,2 Procedure — Prepare a suspension of 22*5 g of the dried material 
in 350 ml of water with the electric stirrer and age for 24 hours at a 
temperature of 30 ± 2°G. Place a recently stirred sample of the aged 
suspension in a suitable container and immerse the rotor sleeve exactly 
to the scribed line. With the sleeve rotating at 600 rev/min, wait for the 
dial reading to reach a steady value ( the time required is dependent 
on the mud characteristics ). Record the dial reading for 600 rev/min. 

A-7.2.1 Shift the speed to 300 rev/min and wait for the dial reading 
to reach a steady value. Record the dial reading for 300 rev/min. 

A-7.3 Calculation 

„ 4 . . . . . Dial reading at 600 rev/min 

a) Apparent viscosity in centipoise = ^ - 

b) Plastic viscosity in centipoise = Dial reading at 600 rev/min — 

Dial reading at 300 rev/min 

A-8. DETERMINATION OF FILTRATION LOSS 

A-8.1 Apparatus 

A-8.1.1 Filter Press — As shown in Fig. 1. It consists essentially of a 
cylindrical mud cell of 75 cm inside diameter and at least 60 mm high. 
This chamber is made of materials resistant to strongly alkaline solutions 
and is so fitted that it becomes possible to admit into and bleed from 
the top conveniently, a pressure medium. Arrangement is also such that 
it is possible to place a sheet of 9-cm filter paper in the bottom of the 
chamber just above a suitable support. The filtration area is 45'8 cm 2 . 
Below the support is a drain tube for discharging the filtrate into a 
graduated cylinder. Sealing is accomplished with gaskets. The entire 
assembly is supported by a stand. It is possible to apply pressure with 
any non-hazardous fluid medium, either gas or liquid. Presses are 
equipped with pressure regulator and may be obtained with portable 
pressure cylinder, midget pressure cartridges, or any means for utilizing 
hydraulic pressure. To obtain correlative results, one thickness of 9-cm 
filter paper, Whatman No. 50 or equivalent, shall be used. 

9 
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Fig. 1 Standard Filter Press and Mud Cell Assembly 
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A-8.1.2 Electric Stirrer — A high speed laboratory electric stirrer having 
a minimum speed of 5 000 rev/min with corrugated impeller. 

A-8.2 Procedure 

A-8.2.1 Ensure that each part of the cell is clean and dry, and that 
the gaskets are not distorted or worn out. Make a paste with 7 g of the 
dried material in 93 ml of water with the electric stirrer and allow to age 
for 24 hours at 30 ± 2°G. Pour the freshly stirred sample of mud into 
the cell, note the temperature and complete the assembly. The tempera- 
ture of the bentonite suspension shall be maintained at 30 ± 2 Q C during 
the experiments. 

A-8.2.2 Place a dry graduated cylinder under the drain tube to 
receive the filtrate. Close the relief valve and adjust the regulator so that 
a pressure of 7 kg/cm 2 is applied in 30 seconds or less. The test period 
begins at the time of pressure application. 

A-8.2. 3 At the end of 30 minutes, measure the volume of filtrate. 
Shut off the flow through the pressure regulator and open the relief 
valve carefully. 

A-8.3 Calculation — Report the volume of filtrate in millilitres as the 
filtration loss in 30 minutes at 7 kg/cm 2 pressure. 

A-9. DETERMINATION OF SAND CONTENT 

A-9.1 Procedure — Weigh exactly 50 g of the sample by a physical 
balance. Prepare a homogenous suspension in tap water with the aid of 
high speed stirrer. Filter the suspension through a 75-micron IS Sieve. 
Using a moderate stream of water, wash the residue on the sieve until 
no more residue passes through it. Dry the residue and weigh. 

A-9.2 Calculation 

Sand content, percent by mass = mass of residue X 2 

A-10. DETERMINATION OF LOSS ON IGNITION ( OTHER 
THAN LOSS ON DRYING ) 

A- 10.1 Procedure — Weigh accurately about 2 g of the dried material 
( see A-2.1 ) in a previously ignited and tared platinum crucible, prefer- 
ably on silica crucible. Heat very gently until bubbling ceases. Continue 
the ignition in a muffie furnace at 900°C for one hour. Cool in a 
desiccator and weigh. Repeat the operation till constant mass is attained. 

11 
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A-10.2 Calculation 

Loss on ignition, percent by mass = 100 X ~ *-~ 

Ai2 — ■ -Mj 

where 

M% = mass in g of the crucible with the material before 
ignition, 

M 3 = mass in g of the crucible with the material after 
ignition, and 

M l = mass in g of the empty crucible. 

A-ll. DETERMINATION OF MATTER SOLUBLE IN WATER 

A-ll.l Procedure — Weigh accurately about 2 g of the dried material 
and add about 250 ml of water, warm and stir the suspension well. 
Filter through a tared Gooch crucible or sintered glass crucible G 4. 
Wash thoroughly with water till it is free from all soluble compounds. 
Make up the filtrate to 500 ml. Transfer 100 ml of the filtrate to a tared 
dish. Evaporate the contents of the dish on a hot-plate. Dry the residue 
obtained to constant mass at 105 ± 5°C. 

A-11.2 Calculation 

Mi 
Matter soluble in water, percent by mass = 500 X ~v> 

where 

Mi = mass in g of the residue obtained, and 

M ~ mass in g of the material taken for the test. 

A-12. DETERMINATION OF COPPER 

A-12.0 Two methods have been prescribed, namely, colorimetric and 
spectrophotometric; the latter shall be treated as the referee method. 

A-12.1 Colorimetric Method 

A-12.1.1 Apparatus 

A-12. 1.1.1 Nessler cylinders — 100-ml capacity. 

A-12.1.2 Reagents 

A-12. 1.2.1 Concentrated ammonium hydroxide — 18 N. 

A-12. 1.2. 2 Ammonium citrate solution — Dissolve 100 g of citric acid in 
100 ml of ammonium hydroxide and make up to 200 ml with water. 

A-12.1. 2. 3 Gum arabic solution — 5 percent ( mjv ). 

12 
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A-12. 1.2.4 Sodium dietkyldithio carbamate solution — Dissolve l'O g of 
sodium diethyldithiocarbamate in 1 000 ml of copper-free water. Keep 
in an amber coloured bottle and protect from strong light. 

A-12. 1.2.5 Standard copper solution — Dissolve 0*392 8 g of copper 
sulphate crystals ( CUSO4. 5H2O ) in copper-free water and make up the 
volume to 1 000 ml with copper-free water. Take 100 ml of this solution 
and further dilute to 1 000 ml with copper-free water. One millilitre of 
this solution is equivalent to 0*01 rag of copper oxide ( as CuO ). 

A-12. 1.3 Procedure 

A-12.1.3.1 Prepared sample solution — Weigh accurately 20 g of the 
dried material and mix with 8 g of anhydrous sodium carbonate ( see 
IS : 296-1974* ) and fuse in a platinum crucible until the melt is clear. 
Leach out the melted mass with water into a porcelain dish, and then 
put the crucible in the same dish. Add about 20 ml of water and heat 
on a water bath until the product is disintegrated. Remove the crucible 
after washing in the dish. Evaporate the contents of the dish to dryness. 
Add a mixture of 12 ml of concentrated sulphuric acid ( see 
IS : 266-1977J ) and 2 ml of concentrated nitric acid ( see IS : 264-1976J ). 
Evaporate till fumes of sulphur trioxide appear, dilute to exactly 500-ml 
and filter through a filter paper to remove silica. Use this prepared sample 
solution for the test under A-13. 

Note — In case the prepared sample solution is turbid, add a few drops of ferric 
chloride solution [ approximately 5 percent ( mjv )], boil and precipitate twice with 
ammonium hydroxide solution, and filter. 

A-12.I.3.2 Pipette 25 ml of the prepared sample solution into a small 
conical flask or beaker. Drop into it a small piece of litmus paper and 
make the solution just alkaline with ammonium hydroxide. Add 2*5 ml 
of ammonium hydroxide in excess and heat to boiling. Allow to stand 
on a water bath for one hour to ensure complete precipitation of 
aluminium hydroxide and then filter through filter paper Whatman 
No. 1 or equivalent, into a Nessler cylinder washing the filter paper with 
two or three small portions of hot water. To the solution in the Nessler 
cylinder, add 5 ml of ammonium citrate, 5 ml of gum arabic solution, 
10 ml of ammonium hydroxide solution and 10 ml of sodium diethyl- 
dithiocarbamate solution in the order mentioned. Dilute to 100-ml mark 
and mix well. To the other Nessler cylinder containing an equal aliquot 
of blank solution carried through the entire analysis in the same manner 
as the prepared sample solution add equal amounts of the same reagents, 
dilute to about 90-ml and mix. Add to this solution, standard copper 
solution from a 10-ml burette until its colour matches with that of the 
material under test after diluting to the same volume. Mix well after 
each addition of standard copper solution. 



•Specification for sodium carbonate , anhydrous ( second revision ). 
tSpecification for sulphuric acid ( second revision ). 
"""Specification for nitric acid ( second revision ). 
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A- 12.1. 3.3 If the colour produced with prepared sample solution is too 
deep for comparison, a small aliquot of the prepared sample solution from 
the acid digestion should be used. 

A-12.1.4 Calculation 

Copper ( as CuO ), percent by mass = — rr— 

where 

V -= volume in ml of standard copper solution used for the 
blank, and 

M = mass in g of the dried material taken for the test. 
A-12.2 Spectrophotometry Method 

A-12.2.1 Apparatus 

A-12.2. 1.1 Separator^ funnel — 100-ml capacity. 

A-12.2.2 Reagents 

A-12.2.2.1 Ammonium hydroxide solution — 25 percent ( vjv ). 

A-12.2.2.2 Citric acid — solid. 

A-12.2.2.3 Carbon tetrachloride 

A-12.2. 2. 4 Potassium sulphide — solid. 

A-12.2.2.5 Sodium diethyldithiocarbamate solution — Dissolve 1 g of 
copper sulphate crystals ( CUSO4. 5H2O ) in copper-free water and make 
up the volume to 1 000 ml with copper-free water. Take 100 ml of this 
solution and further dilute to 1 000 ml. One millilitre of this solution is 
equivalent to - 01 mg of copper oxide ( CuO ). 

A-12.2.3 Procedure — Pipette 25 ml of the prepared sample solution into a 
separatory funnel, make the solution alkaline to litmus with ammonium 
hydroxide- Add 2*5 ml of the prepared sample solution into a pinch of citric 
acid followed by 10 ml of sodium diethyldithiocarbamate. Shake 
vigorously with 10 ml of carbon tetrachloride for 1-2 minutes. Run the 
carbon tetrachloride extract into a 25-ml volumetric flask and extract 
twice with 5 ml portions of carbon tetrachloride. Dilute the combined 
extract to 25-ml volumetric flask with carbon tetrachloride. If necessary, 
add a pinch of sodium sulphate crystals to the solution to absorb 
moisture and measure the absorbance at 420 nm. In the same way, 
measure the absorbance of the colour developed for a known volume of 
standard copper solution. 
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A-12.2.4 Calculations 

Copper ( as CuO ), percent by mass « -=2- x m x — rj- 

Al M. 

where 

R 2 = absorbance reading for the sample, 

R ± — absorbance reading for the standard solution, 

m = mass in g of copper oxide taken in the standard solution, 
and 

M = mass in g of the dried material persent in the aliquot. 
A-13. DETERMINATION OF MANGANESE 

A-13.0 Two methods have been specified, namely, colorimetric and 
spectrophotometry the latter shall be treated as the referee method. 

A-13.1 Colorimetric Method 

A-13.1.1 Apparatus 

A-13.1. 1.1 Nessler cylinders — 50-ml capacity. 

A-13.1.2 Reagents 

A-13.1.2.1 Phosphoric acid — 85 percent ( m(v ). 

A-13.1.2.2 Standard potassium permanganate solution — Prepare a dilute 
solution of potassium permanganate by diluting to 50 ml in a volumetric 
flask, a quantity of recently standardized solution in accordance with 
the following formula: 



. 0-352 4 
A = 



N 



where 



A = volume in ml of the standard potassium permanganate 
solution to be made up to a volume of 50 ml, and 

JV *= normality of the standard potassium permanganate 
solution. 

One millilitre of this solution is equivalent to 0*1 mg of manganese 
oxide (as MnO ). The solution shall be freshly prepared. 

A-13. 1.2.3 Potassium perio date — solid. 

A-13.1.3 Procedure — Transfer 125 ml of the prepared sample solution 
( see A-12. 1.3.1 ) to a 250-ml beaker and evaporate to 75 ml. Add 10 ml 
of phosphoric acid, sprinkle 0'5 g of potassium periodate into the solution 
and bring it to boil. Cool slightly, sprinkle again 0'1 g of potassium 
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periodate and boil. When the colour appears to have developed to the 
maximum, place the beaker on a steam-bath and keep for 15 minutes. 
If there is any doubt about the completeness of the reaction, add more 
potassium periodate. After the sample has stood on the steam-bath for 
15 minutes, remove the beaker and cool. Place an equal aliquot of a 
blank solution carried through the entire analysis in the same manner as 
the prepared sample solution, in the other Newsier cylinder and dilute almost 
to the mark. To this solution, add standard potassium permanganate 
solution from a 10-ml burette until its colour matches with that of the 
material under test when diluted to the same volume. 

A-13.1.4 Calculation 

Manganese (as MnO ), percent by mass = -jr. — 

where 

V = volume in mi of standard potassium permanganate 

solution used for the blank, and 
M = mass in g of the dried material taken for the test ( see 
A-12.1.3.1 ). 
A-13.2 Spectrophotometry Method 
A-13.2.1 Reagents 

A-13.2. 1.1 Phosphoric acid — 85 percent ( mjv ). 
A-13.2. 1.2 Potassium periodate — solid. 

A-13.2.1. 3 Standard potassium parmanganate solution — same as 
in A-13.1.2.2. 

A-13.2.2 Procedure — Transfer 125 ml of the prepared solution 
( see A-12.1.3.1 ) to a 250-ml beaker and evaporate to 75 ml. Add 10 ml of 
phosphoric acid. Sprinkle 0*5 g of potassium periodate into the solution 
and bring it to boil. Cool slightly, sprinkle again 0*1 g of potassium 
periodate and boil. When the colour appears to have developed to the 
maximum, boil it further for 5 minutes. Cool, dilute the volume to 50 ml 
and measure the absorbance at 525 nm. Absorbance for the standard 
permanganate solution is measured after oxidizing the blank solution 
with potassium periodate in the same way that the sample solution is 
oxidized. 

A-13.2.3 Calculation 
Manganese ( As MnO ), percent by mass = -p- 2 X m X —rr- 

where 

/?2 = absorbance for the sample, 
Rl — absorbance for standard solution, 

m ^ amount of MnO in g taken for standard reading, and 
M ---■ mass in g of the sample present in the aliquot. 
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APPENDIX B 

( Clause 6 A ) 
SAMPLING OF BENTONITE 

B-l. GENERAL REQUIREMENTS OF SAMPLING 

B-1.0 In drawing, storing, preparing and handling test samples, the 
following precautions shall be observed. 

B-l.l Samples shall not be taken at a place exposed to weather. 

B-1.2 Precautions shall be taken to protect the samples, sampling imple- 
ment and the sampling container from accidental contamination. 

B-l. 3 To draw a representative sample, the contents of each container 
selected for sampling shall be mixed thoroughly by suitable means. 

B-1.4 Each sample container shall be sealed air-tight after filling and 
marked with full details of sampling. 

B-2. SAMPLING FROM BULK CONSIGNMENT 

B-2.1 Lot — The quantity of bentonite in each individual heap or 
wagon shall constitute a lot. Samples shall be tested from each lot for 
ascertaining the conformity of the material in the lot to the requirements 
of this specification, 

B-2.2 From each lot, about 10 kg of bentonite shall be sampled by 
taking not less than five increments from different portions of the 
consignment. 

B-2. 3 Wherever possible, the increments are to be collected at regular 
intervals when the material is loaded into or unloaded from trucks or 
wagons. Iii all the cases, it is necessary to scrap off the top 10 cm to 
remove the contaminated layer by means of a scoop. Wherever it is not 
possible to collect samples during loading or unloading, increments shall 
be collected from the front, centre and rear of each truck or wagon from 
varying depths but not at a depth of less than 15 cm from the surface of 
the material. 

B-2.4 Preparation of Test Samples — After collecting about 10 kg 
of bentonite as described in B-2.3, spread out the material on an even, 
clean and hard surface, flatten it out and scoop the mass together into a 
cone. Flatten the heap again and take a sample by removing two 
diagonally opposite quadrants with the scoop. To this collected material, 
add some from the middle of each of the remaining quadrants and 
again from the material into a cone. Repeat this process of coning and 
quartering till 1 kg of the material is left. This shall be called the 
composite sample. 
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B-3. SAMPLING FROM PACKAGES 

B-3.1 All the packages in a single consignment of bentonite of the same 
type and grade drawn from a single source shall constitute a lot. 

B-3.2 The number of packages ( n ) to be selected from the lot shall 
depend upon the size of the lot ( JV) and shall be in accordance with 
Table 3. 

TABLE 3 NUMBER OF PACKAGES TO BE SELECTED FOR SAMPLING 

Lot Size No. of Packages to be 

Selected 
N n 

0) (2) 

Up to 25 3 

26 to 50 4 

51 to 100 5 

101 to 200 6 

201 and above 8 

B-3. 3 These packages shall be selected at random from the lot and in 
order to ensure the randomness of selection, random number tables shall 
be used ( see IS : 4905-1968* ). In case such tables are not available, the 
following procedure may be adopted: 

Starting from any package, count them in one order as 1, 2, 3, . . . 
up to r and so on, where r is the integral part of JV/n ( jV and n being the 
lot size and sample size, respectively ). Every nh package thus counted 
shall be withdrawn to form the sample. 

B-3.4 Preparation of Test Sample 

B-3.4.1 From each of the packages selected according to B-3.3, a 
portion of the material about 400 g shall be drawn with the help of a 
sampling implement. 

B-3.4.2 Out of the portions from each package, equal quantities of 
bentonite shall be taken and mixed thoroughly to form a composite 
sample of about 1 kg. This composite sample shall be divided into three 
equal parts, one for the purchaser, another for the supplier and the third 
for the referee. These three parts shall be kept in separate containers 
which shall then be closed and labelled with full identification 
particulars. 

B-4. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

B-4.1 Tests for determination of all the characteristics given in 4 shall 
be calculated on the composite sample. 

B-4.2 The lot shall be considered as conforming to the specification 
if all the test results satisfy the corresponding requirements given in 
Table 1. 

♦Methods for random sampling. 
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